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Preparation and optical characterization of hybrid structures
The CdSe NPL-polymer hybrid structures were synthesised according to a procedure previously developed for quasi-spherical magnetic nanoparticles 4 with some modifications. In the hybrid structures, the platelets are highly ordered in stacks, which are often parallel to each other. Some of the stacks are not perfectly perpendicular to the TEM grid and appear more diffuse than others. Due to the TEM sample preparation method, network-like structures are formed out of the single fibres (probably drying effects). The distances between the platelets can be derived from the high resolution (HR)-TEM images shown in Figure 2 D+E.
Centre-to-centre distances of 3.94 nm ± 0.23 nm were measured. Compared to the distances between stacked, oleic acid coated platelets reported so far (Table S1) , the values observed in our experiments are distinctly lower. To date, stacked superstructures were either synthesised by antisolvent addition 1, 5, 6 or by drying of a hexane NPL solution and subsequent 7, 8 . In one case, stacked CdSe NPLs were embedded into a polymer matrix. 9 The surface-to-surface distances between the stacked NPLs range from 2.1 nm to 4.5 nm. The chain length of the NPL surface ligands was identified to be the main influencing factor of the NPL-NPL distance. 6, 7 For oleic acid coated NPLs, a maximum surface-to-surface distance of 4.5 nm was observed, which is still less than the length of two fully stretched oleic acid molecules. 1 In our case, surface-to-surface distances of slightly more than the length of one oleic acid molecule were measured, indicating that there are strong attractive forces between neighbouring NPLs. We suppose that the NPLs are pushed closer together due to depletion attraction, induced by the addition of polymer. Low distances of the NPLs inside the stacks are beneficial for the charge carrier transport between the NPLs, 5 and should therefore also enhance the electrochemical performance of the fibres.
To learn more about the hybrid structure formation mechanism, several synthesis parameters were varied.
At first, the amount of polymer added during the experiment was varied. TEM micrographs of the synthesised fibres are shown in Figure 3 .
Moreover, the amount of ACN in the synthesis was varied. If no ACN at all is added, NPL stacks surrounded by a polymer shell are still formed, however, they are strongly aggregated ( Figure S2 ). It is moreover noticeable, that the NPL-NPL distance increased slightly (4.07 nm ± 0.21 nm) compared to the original procedure (for details, see Experimental Section). This observation supports our theory, that the polymer encapsulated stacks are formed through the contribution of two different forces, which are destabilisation due to an increase in the polarity of the solution, and depletion attraction. Additionally, the influence of the polymer purity, especially of its water content, was studied. Therefore, two different batches of PMAO were applied in the synthesis of the fibres. One batch was opened and stored in a glove box under an inert atmosphere (PMAO-i), whereas the other batch was stored under ambient conditions for more than four years (PMAO-a). As can be seen from the TEM images ( Figure S3 A+B) of PMAO-a coated NPL stacks, much longer fibres were obtained if PMAO-a is applied in the synthesis. The fibre as well as the polymer thickness, however, were nearly similar to PMAO-i coated fibres (Figure 2 B-E). Both polymers mainly differed in their water content, which was proven by thermogravimetric analysis (TGA) and nuclear magnetic resonance (NMR). Applying TGA, water contents of 0.2 % and 1.5 % were determined for PMAO-i and PMAO-a, respectively. In the NMR spectra, no structural changes of the polymer were observed. These results imply that even very small differences in the water amount during the hybrid structure synthesis strongly influence the appearance of the product. 
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The hybrid structures were moreover characterised by UV/Vis extinction ( Figure S5 ) and UV/Vis absorption spectroscopy ( Figure S6 ). In both spectra of the hybrid structures, the characteristic peaks of CdSe NPLs are visible. The maximum corresponding to the light hole-electron transition is slightly shifted to longer wavelengths by 1 nm compared to the pristine NPLs. Moreover, a broadening of both maxima is visible. Due to the size of the hybrid structures being in the range of micrometres, a strong background absorption originating from light scattering is present in the extinction spectrum. Figure S6 . UV/Vis absorption spectra of pristine CdSe NPLs (black line) and NPL/polymer hybrid structures (red line). The spectra were measured in an integrating sphere.
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Finally, X-ray diffraction patterns of the pristine NPLs, the NPL/polymer fibres, and the polymer were recorded ( Figure S7 ). The XRD pattern of the CdSe NPLs ( Figure S7 top) confirms that CdSe NPLs with cubic zinc blende structure have been obtained. Due to the small particle size, all reflections are strongly broadened, but the positions and intensities of the reflections approximately match the literature pattern. The XRD pattern of the fibres differs only slightly from the pattern of the pristine NPLs. At 2 theta values of 24.6 ° and 27.6 ° two sharp reflections are observed, which are probably caused by an impurity. These reflections were observed in the XRD patterns of all investigated fibre samples, but their percentage differed. It is therefore likely that these reflections correspond to a substance formed during the fibre synthesis or purification process, e. g. a potassium salt. Figure S12 . Photon emission of the applied Xe-lamp-monochromator setup, which was used to record external photocurrent quantum efficiency spectra. The spectrum was measured with a FDS-100-Si-PD Si-photodiode from THORLabs. It shows the characteristic peaks of a Xe-lamp light source and a step caused by the monochromator grating change at 400 nm.
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Figure S13. Scheme of the measurement setup for determination of intensity modulated photocurrent spectra. 
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